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(54) FERRITIC SPHEROIDAL GRAPHITE CAST IRON AND EXHAUST PART USING THE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide ferritic spheroidal graphite cast 
iron which has heat resistance higher than that of the conventional one. 
and is produced inexpensively, by a simple method. 
SOLUTION: The ferritic spheroidal graphite cast iron has a composition 
containing, by weight, 3.1 to 4.0% C, 3.6 to 4.6% Si, 0.3 to 1.0% Mo, 0.1 to 
1 .0% V, 0.15 to 1.6% Mn and 0.02 to 0.10% Mg, and in which the total 
content of V and Mn is 0.3 to 2.0%. The exhaust parts use the spheroidal 
graphite cast iron. 



CAST IRON 




a 




o 
o 

00 



o 
o 



a 



o 

12 



http://www1 G.ipdI.ncipi.go jp/PAl /result/detail/main/wAAAmtaWI UDA41 4339033P1 .htm 



2006/07/26 



(19) H2fcH4*i¥/t (jp) 



«2) ^ 4# ^ « (A) 



#182002 -339033 
(P2002- 339033 A) 

(43) ikm a ¥riEl4^ 1 1 ^ 27 0 (2002. 1 1 . 27) 



(51) Intel/ 
C2 2C 



37/04 



F I 

C2 2C 



37/04 



f-73-r(##) 
E 3 GO 04 



F 0 1 N 7/16 


FO IN 


7/16 3 G 0 0 5 


F 0 2 B 39/00 


F 0 2 B 39/00 U 






^mi^ »:^«CDSC6 OL (^12 M) 


(ZiymBmn 4$S2001-1458ig(P2001-145819} 


(71) taiSA 


000002082 








(22)mSB ¥JE£13^5^16B(2001.5.16) 








(71) IHIBA 


000100805 
















mmmm 








j|§»iH)»S^'m^«nT300S% XX'^^ 










(74) A 


100099623 






^3a± lllJj fSj— (^2«) 



(54) ia!Mco«i»;] yoL^^ hmm^msdsmRxf;in^m^^i^mm.^m& 

(57) [^*?J] 

[^fiJc] Sa%T. C : 3. 1—4. 0%, S i : 
3. 6 — 4. 6%, Mo:0. 3 — 1. 0%. V:0. 
1 — 1. 0%.Mn:0. 15 — 1. 6%,Mg:0. 

0. 3-2. oa»%TS^:7x^< hm^^t^clISi 




o 
tn 



o 
o 



p 



o 

LO 
00 



O 

o 

GO 



O 
O 



CO 



o 

CO 



o 

CM 



O 
LO 



liS^JSl] C. S i. Mo. V. Mn, Mg<&^ 

[i93jc:S2] HffaB©7c^(7)#Wa*^, Sa^T, C : 
3. 1~4. 0%. S i : 3. 6~4. 6%. Mo : 
0. 3~1. 0%, V: 0. 1~1. 0%. Mn : 0. 
15~1. 6%, Mg:0. 02~0. 1 0%Td5-&C 

[ii^IiS] mlB2VS.t/Mn©-&Wft©^lf-*iO. 3 
~2. oa»%-Cab^C<i:S:!^iii:f •5l»*iSlXtt2 

^^^t.t^mim. 1 ~ 3 jctE®® 7x5 

a 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] SN^;tfXCD#>ft?^^^ii566^fc^tc^S. ct 



4^P2 002-339033 
[0 0 0 4] gaiBcCi/Wyx^^^y-X h-TXzJx-jl/K^ 

Kfflg»»*^3|SfTtt, Si<£3. 6-4. 0%<tL. $6 

iZUo^O. 3-^1. 0 %?^SnL;tMo^SniSS i 

gl¥4- 2 1 8 6 4 5^. 4*IB¥5 - 1 2 5 4 9 4-^, 
RU^mW^y -4 8 6 5 3^^<D7.y^>UXmm^m7fk 

^nxi^^^A^. c#Wfi^*2. 1 w t %£A±Tfe^»®c 

*5 i T IB ^ 0ij ^5 C' ^ o 

[0 0 0 5] Sit, ms im^mmmmi<D!^ii^^m\^ 

fcV^JirUTH. 0 - 1 9 5 5 8 7-^^#ffi0a 

6 1 - 7 3 8 5 9-^(c|Bm^nfcS^B<7)ck'5^c:. 4^^^ 

BBHse 1 - 7 3 8 5 9-^tcies£$nTi^>'i)Mg t pcosa 

ll*^'EilTS)ofCo iNfP^l 0 - 1 9 5 5 8 7^ 

-r-sat^ (As) ^mjp-r^;ti6. 
m\zfj:^t\,^ommf)^$>^rco 

[0 0 0 6] ii£3l5J;0<^ffl$nTt.i^ffiS i 

-9 3ot:) tc^^n-gxh^ smmm&^i^(Dum,\t8 
0 0-8 8 ot:(cST#}auT, mtiA^^mmj^^m^ 
TL^ofzi^t). MS ii»^mmmmi^^\z:i—7s^^ 
^hmz^mv. Mmuwnmmt^mmrfiz^'DX. 

^ms^m&iJ:Kim\f^mmM^^ist><i:oi:'r^t. xi/>^ 

[0 0 0 7] L^O^L, Z.n^(D-Uz^7shm&i'^7.y^> 
[0 0 0 8] 

m<. ^{^xfi^r^m^uy^mitzj^-oxmi^ir^ziit^-pi 



f -So 

[0 0 0 9] 

i. Mo. V. Mn. MgS:-^^, ?j|gB7&^*F e SD^^pJ 

^ia*^e>8 0 0-9 0 ox:j5:m<Dmm^'x^mnrc^m^ 

;i^KtC®ffl*m«, 8 8 0--9 3 Ot:ifi^(Di^?Ugf^::tf 
[0 0 10] ^-LxT, *S§HJtC^^>'x^'l' h^^t^^H 

[0 0 11] ^LT> *:5gB^fI^^>'x^< h^J*t^m 

mmik(Dm(Dmm^\t. mts.<07€m<D^^mf)^. mm% 

T\ C : 3. 1—4. 0%. S i : 3. 6 — 4. 6%. 
Mo : 0. 3 — 1. 0%,Mg:0. 02 — 0. 10, 
V:0. 1 — 1. 0%. Mn : 0. 15—1. 6 %Ta& 
-So SAc, B?Ife^pJjg|^j&6^0^W»tCO(.iT^^. S : 
0. 0 2%J^T. P : 0. 1%JI^T> CuiiSniiCr 
c^^*«<^^ft«, 0. 8%JEATTa&^o $e>fC, 

miz^.^y:iiy^ hmmkmmm^(D^ifzm(Dmmx^ 

VRUMn(D^^m(D'^Bf^O. 3 — 2. 0 % <h b 

ffl^^-r^o ClODMn^VH. ^(Dmm^^^O. 3-2. 
0%(Z)®Hl^T. MSi*|5iB#(C^JD (^^t^J$^1S^^ 

M) r^^titZ^'::>Xwim<Dimm^^^:k^<U^. 

[0 0 12] s/t. *^Bj^c«^:7x^-i' h^m^mm 

m&iCDW.^zmcomWi'CU. Si/CEfS^O. 9 7JLy,T 
(S i^WM+P^Wffi) /3T^$n^o S i/ 

cEMSro. 9 7 j^Tizmmr^ct{z^':>Xs n^m 
mmmz:^i,-f^mu'^^^^umx(DWLf{&T^m^L. 



1*18 2 002-339033 

[0 0 13] ^(b\z. ^mM\z^.^m^^^^a\t. mm 
<^)7x^-f hmn^mmmmzj:^xmm^tircmm.jf: 
gBp°pT^^« u:^. :^mm\z^.^nm^^&(D~''mm: 

[0 0 14] 

[^§«<^*sficD®ffi] &.Tiz. ^^m(Dmm<Dmmitzm 
^yx,^^ h^n^mmmmiz^^^x. mmiizmm-r 

\z^^x^]^T^:i^i^^mhm9Mx$>^o *^§«#e> 

it^rzib. 'A<^msitzr::>\^^xm.Mmpti^. :^mm^^^ 
■r^jcMofco uii. &rF<D$imizio\r^x. %\t. ±x 

[0 0 15] 

CD WISi^fl^^4<^f^± 

[0 0 16] &sTi>z. znib(Dmsiz'Z)\^^xmm'S:'r 
% ^mz.xmmiitzmm'r^ iimvtmmmmzm u i^^wu 

iS:T:^^±C^rz^. ±[5MM^4. 6%<h-r'5o ioT, 
Si^jioatt, 3. 6-4. 6%<i:*r^o »*U<ti. 
4. 0 — 4. 5%TS>'5o 

[0 0 17] cnfCcto, '^^(Dm&ix\tA,^^m}^^^ 
ms b ox:x$>^rz(D\zML. si^4. b%mmmu 
r^ztx^mA^^^mi^^ms 9 ox:\z^x±^^it 

^Zt^^X^^. M'^ift. 8 8 0t:-9 3 Ot:(7)ii5tag^ 

M.:ti:^\zm^Mtzmm.msiSMmm 8 0 0-8 8 0 



(4) 



2002-339033 



_h ^ it ^ c 1 75^* T # -5 o 
^±T^m^m^m^^rzMz}tt. ista^s. i^tcsia 

[0 0 19] ;1C1T, Mnti. ^-T hWttl^iSjt^ 
^fc^. Mn^WS^O. 15%^±^t"^o ^/i, V 

it. mm.^<Dmm^im^m^\^x^^'^jvm.^itmz 

[0 0 2 0]—:;^. 1. 6%^m^^Un. JSlZSI . 0 

1. 0%<h-r-5o iJ£:?T. Mn^W»«. 0. 15-- 
1. 6%T»D, »SL<t^O. IS'-l. b%X$> 

^fc. v^mM\t. 0. 1 — 1. o%x$>o. »s 

KttO. 2 — 0. S%X$>^o 
[0 0 2 1] Jl^±ckO. V<i:MnC0j^ia;^^^*J*4^|||B^^ 

/t^To MntV<DmmM<DmM'S:0. 3 — 2. 0%t 
"T^o »Sb<«. 0. 4—1. 8%X$>^o ^tz. M 

PM) S:f^±$i^^7E^T*^o Mo^Wa7?^^*0. 3 

%<h-r^o cfcoT, Mo^*att. 0. 3-1. 0%t 
-t^o »^U<tt. 0. 3-0. 7%X$>^^ Ui^. N 



7im\z^^x. ^^m\zm^n^mmm&i<D^mt^m 
m-t^^ititmib^nxi^^f^irK 

[0 0 2 2] &.±^^t»^t. Tm<D^^mmzJ:,r:^ 

X. :^^m\zi^.^n^mmmmitzi^if^mu^^<^m± 

^m^Ciif)^X^^o i) 3. 6-4. 6%SitO. 

3-1. o%Mo^^m't^y:jLy^ hmu^mmm&ii 
saiEvtMiKT^^iPM^^. ^n^eno. i-i. o%. 

0. 15 — 1. 6%X$>0. Cine)Vi:Mn^jD 
^(D'&ttd^^O. 3-2. Owt%. jf*U<«, 0. 4 
— 1. 8%T*§Clto 
[0 0 2 3] (S) W-^.3B!^tiC0f^±{COt.^T 

^^m^sb^fcisbizit. :>^<7)2iiO(^:6rffi7j^*%Ae>n'g)o 

sr. mmm^mmmmiz(^m<D. 4oo-5oot:# 

wzm^^x<D^m^^'^Mitf^\^±^'^^:f3mx$> 
mi^iit^(Di^m\zid\^^xmmLrz^mm6 1-73 

8 5 9 -^-^#88^1 0 - 1 9 5 5 8 7 m^zmWi^ tltcm 

m\t. m^o:>yjii^m^^rch(Dxs>^<DizMiy. 

mk^<D:^&^mmLx\^^^o wt^. ^^m\t. mti 
mtk!^.. ^fcititmrn) ^M^^:it\z^^x. mm 
• ^m^-<i7)mxm±T^^mmizM\^xm^^m^ 

wfflu. wm^^yi7m^^x(Dm^^m±'^i^^:it 

^^mtvx^^^o 

[0 0 2 4] Lf)^L. :^^miz^.^m^m^mmx\t. 
m^m^\i^^^iz\^±x\t^^it^it^rcisb\z. ^ja 

^^^^u (4 0 0-5 0 ot:jfi^) izm-fxo^wzs^m 

^T^:^mhmiLx\^^^o ^:^mitzwu:^^/i^^i^^iim 
mizf)^^x^um(Dmmmii^m\z^^m^^^\zMi. 

m i^Tclt. C/CEM) ^Zi^^ < ^ C tmM 

[0 0 2 5] Moj^spi^s inmmmm&^<DWzs\t. s 
lycEim^o, 9 7 ^±xm^m\z{&Tr^m\^^m't 

-So t^oT, S i /CEMf^, ^<Tt)0. 97^Xt 
f^o JfSU<f^, 0. 8 2 — 0. 9 6X$>^o iKDS 

i /cEm<DTmm (o. s 2) a. c : 3. 5%. s 

i : 4. 0%, P : 0. 0 eXcDm^^X&O. ±PEM 
(0. 9 6) \t. 0 7 fC7K$nfeF^^;6^eiS^Lfct><7) 



(5) 



#18 2 002-339033 



Ut^C-&W«©TIS(i«, 3. Si±fStttt 

4. 5%i-r«>. — S i -^WffiSr:;*:#<-r-5tcon 

Wftti, 3. 1~4. 0%i-rS. »Sb<tt. 3. 1 
~3. T^T^-g). 
[0 0 2 6] ^efC. Vi:Mn<h(Z)i^»tt< 

0. 3~2. 0%T$>-S*^, CinC:3tiTfB*tCia 
V<i:Mn0^*M(75±fg{a$:-€-n-€-*ni . 0 

%, 1. 6%tL. cme.©i^ft©±[SM*2. o%t 

4 4 0%jeiT(;:«i;t^c:tA^aST*'&. ^c*5. viiM 
$1t-5<tti'5SSt?, 0. 3%t-r-5. ^Bije^ 

®i£TS:fefce)"rc u, Sn, C r ©i^Mtt, 0. 8% 

tK{g;TSrfcfce)-rfci6, S<O-^*»(i0. 0 2%aTt 

m\t. 0. 0 2~0. 1 O^tf-S. iifmL<tt. 0. 
0 2~0. 06%TS-5. PCD-g-W»«, 0. 1 

CO 0 2 7] ® iKK{btt®l^iJ±»C-pt.iT 



[0 0 2 8) :^nmz%^y3iy^ hJS^ttHiOll^tC 



CO 0 2 9] 

ciisfi««j] ^%m^mmm\z^-:>x^w-mzmm^t 

® A ,^R^$r |R]± $ iS: -5 , 

i^7!)5::t- X x :*-f h *B tC ^ A„^Sg.<i^ iS * -5 
CO 0 3 0] 

CSl] 





Si 
(«tX> 










Ct?) 


m 


TO 


It K «r 1 


4.0 


861.2 


888.7 


880 


838.0 


798.9 


817 


849 


It ttH 2 


3.6 


852.3 




vn 


831.8 


789.1 


810 


844 


It iftit 3 

(a«AMO 


4.0 


869.5 


909.3 


889 


846.1 


801.2 


824 


857 




4.4 


897.4 


918.6 


908 


864.3 


820.0 


842 


876 




4.S 


887.0 


934.2 


911 


879.2 


828.8 


854 


882 



CO 0 3 1] A, 01 (CfeS^-Ti^t'S i 4 

J;0 S i *Sllffl±Brte;S:RIO^<, «sjAtf3. 6~ 
4. e^i-r-Sdid^'S^ LtiC<i:*^**Jofc. Sfc. ti£ 
*©^^tf«Aj,^m-i^75t«ii5T8 7 0"C (JtlSiW3) 
X'h-otzti^. SiM^4. 4~4. b%\Z-t^t. ISA 
ei^ii-^fiSiiST 887~897t: (5^7. h** 1 h^-T. 

mmm'S:}^W}m<om^?^msiizmmrniii, mWimm.^ 

7. (880'C~930'C) izm^ ntcmm.?^^Si(D ;^ 

n^tmu^n. ^M^m-^^}fl\±.-^'^^(D\z^m^zm 



mt.}^mz^':)X%^t^m^m^^^^it^\z. m 

*g!n?$>-5. ^Z.X. ^2tCS^t"J;5fC0. 5%Mo4: 

•^^-r-SJttitf 4 (iJe***) <r>m\z. tt;fe**4ccis i4 

*4. 4%*T?il5*e);'5:5^7 h**3 ^5^7. ht* 3*^ 

ht*4~5^7 h** 9) Srf^SU, 2 0*0 (^iS) ~9 0 
Or^TCOlStSWtiWSriti^ifffiLit. C©^^4^3 



-« 5 , 0 2 
CO 0 3 2] 



51 



(6) 



2002-339033 



CS2] 





c 


Si 


Hn 


Cu 


Sn 


Cr 


V 


p 


6 


Hg 


■o 


HI 


Nb 


Al 


it II $r4 


134 


3.8 


0.24 


0.01 


0.00 


0.03 


0.00 


O.06 




0.10 


0.42 


0.00 


0.00 


0.02 


(4.4SI) 


a 16 


4.4 


0.22 


0.01 


0.00 


0.03 


0.00 


0.04 




0.00 


0.43 


0.00 


0.00 


0.02 


(0.4II)) 




4.3 


0.20 


0.02 


0.00 


0.03 


0.00 


0.06 


aoo4 


0.09 


0.48 


aoo 


0.34 


0.02 




3.21 


4.4 


0.23 


0.01 


0.00 


0.04 


a 28 


0.05 


0.(»4 


0.10 


0.45 


0.00 


0.04 


0.02 


O.ONI) 


3.^ 


4.27 


0.19 










O.05 


O.M 


0.04 


0.50 


0.99 






(D.2CU) 


3.21 


4.32 


0.20 


0.^ 








0.05 


0.0(0 


0.05 


0. 51 








(0.4AI) 


3,37 


4.35 


0,21 










0.05 


0.005 


0.05 


0.49 






0.40 




3.^ 


4.23 


0.48 










0.05 


0.008 


0.05 


0.49 









[0 0 3 3] 





lb 




4. 481 


'fX hl|4 
0.4III) 


^x hfro 
o.itv 


1.0«i 


O.flCu 


ami 


TXKiro 

aexifci 




20 


580 


640 


662 


881 


616 


6SS 


656 


641 


400 


483 


526 


535 


655 


672 


631 


545 


620 


600 


350 


STB 


377 


388 


406 


384 


396 


383 


600 


188 


204 


203 


214 


214 


206 


206 


193 


700 


82 


89 


82 


106 


80 


83 


80 


83 


BOO 


48 


45 


48 


55 


44 


42 


47 


46 


850 


41 


35 


35 


44 


45 


34 


3$ 


48 


800 


68 


45 




48 


56 






56 



[0 0 3 4] 



[S4] 





nb 


2U»r4 


4.4Si 


0.4lNb 


9-^ K«5 
0.31V 


5*31 Mre 
I.OWI 


9xhn7 

0.2IGU 


0.4IAI 


w^m^m m mm v# 

0. SSft) 




20 


382 


475 


465 


504 


483 


483 


482 


483 


400 


312 


345 


359 


370 


363 


344 


363 


331 


500 


277 


311 


318 


342 


316 


312 


aiB 


312 


600 


144 


179 


168 


178 


178 


182 


162 


168 


700 


67 


84 


70 


77 


87 


61 


67 


70 


800 


31 


30 


32 


42 


34 


34 


40 


38 


850 


30 


25 


25 


33 


31 


25 


24 


31 


800 


41 


31 




33 


50 






60 



[0 0 3 5] 



[^5] 





1*. 


iunir4 


9X K»3 
4.4Si 


0.4«li> 


9X h^s 

aaiv 


i.otti 


0.2ICU 


9Xh^B 

a4Mi 


9x hits 
O.SItti 




20 


17 


14.5 


11 


9.3 


1.8 


113 


113 


117 


400 


16.6 


14 


13.4 


14.6 


8.1 


ia8 


10.3 


11.8 


600 


23.7 


17.4 


26.9 


VL^ 


14.8 


16.4 


14.5 


16.4 


600 


16.6 


27.1 


37.8 


28.4 


23.3 


211 


25.6 


28.7 


700 


25.3 


22.9 


27.9 


34 


34.6 


38.4 


32.8 


314 


800 


34.3 


sa3 


28.3 


24.2 


48.7 


49.3 


50 


51.4 


850 


60 


36 


44 


30 


42.6 


615 


76 


54 


600 


75.7 


48.8 




50.6 


78.1 






712 



[0 0 3 6] :in^<DmtmJ:K}. s^a^^s^r^^^it 



ta (2 or) --9 0 ox:r^^<Dm^m^«(D^it^m 

[0 0 3 7] 
[^6] 



(7) 



if$B8 2 002-339033 



[0 0 3 8] 





c 


$i 




P 


s 


ii 


Mo 


Nl 


V 


Mno 


3.25 


4.28 


a22 


0.048 


aoo6 


ao4d 


0.49 


1.58 






3.30 


4.2? 


Ol20 


0.046 


0.005 


0LO47 


a49 


2.12 




^» MTII 


3.28 


4.26 


a 97 


0.047 


aoo6 


a044 


a 49 








3.34 


4.31 


1.4fi 


0.099 


0.007 


0.043 


a 48 






TXMIU 


3.25 


4.33 


<X20 


O.0SO 


aooe 


a044 


a48 




A 87 


9AM^16 


3.2a 


4.17 


0l18 


0.048 


0.00S 


0.088 


0.56 




0.98 



iSTT 







itim4 


OlBSV 


7 A hm^ 
I'M 


2.ia 






kt8kir4 

aos 


hm 

cam 


K4rio 

i.raK 


9^hm\ 




20 


640 


610 


827 


683 




20 


14 6 


1.8 


2.0 


1.2 




400 


626 


572 








400 


14.0 


8.1 








600 


379 


408 








500 


17.4 


14.8 








600 


204 


214 








ttO 


27.1 


23.3 










89 


89 


102 


92 




7K) 


22.9 


316 


27.9 


34.0 










83 


88 


OD 


760 






38.8 


38.0 




|800| 46 


44 


46 


46 




800 


30.3 


48.7 


48.4 


44.4 






85 


45 


60 


S8 




850 


38.0 


416 


48.3 


60.9 




|900| 


45 


55 


B5 


57 




900 


75.7 


78.1 


85. 6 


69.4 



[0 0 3 9] 



[^8] 



[0 0 4 0] 







it8m4 


0.4« 


■7X K*n2 

am 


?XK*ri3 






ifcim4 


7Xhlt6 
(L48X 


^x hmt 
am 


"fX hUit 
1.461 




20 




841 


626 


815 




20 


14.6 


I3L7 


1.7 


0.9 




400 




620 








400 


14.0 


11.8 








500 




383 








600 


17.4 


15.4 






««« 


900 




193 








600 


27.1 


2817 








700 




93 


105 


120 




700 


22.0 


314 


30.8 


27.0 


«> 


760 






65 


72 


CO 


760 






39.1 


38.8 




800 




45 


49 


51 




800 


3a3 


51.4 


48.4 


75.4 




850 




48 


48 


81 




860 


36.0 


510 


57.4 


65.4 




900 




66 


67 


81 




900 


75.7 


78.2 


81.1 


63.0 
















^9] 




























azTft 


5^X h#t4 


0.981 






0.0^ 


0.271 


a«7» 


^xi-wts 




20 


640 


681 








20 


14.5 


9.3 








400 


628 


655 








400 


14.6 


14.6 








500 


379 


399 








600 


17.4 


20.1 








600 


204 


214 








600 


27.1 


26.4 








700 


89 


108 


105 


109 




700 


22.9 


34.0 


20 


23.0 










75 


75 




760 






24.6 


26 




800 


45 


66 


56 


58 




800 


30.3 


24.2 


25.6 


28.3 




850 


35 


44 


46 


48 




860 


38.0 


30.0 


41.7 


48 




900 


45 


48 


53 


65 




900 


76.7 


50.6 


68.8 


78l4 



[0 0 4 1] cne><^jSgScfcD. um^^PuAm^n^ 

^t:^^^^^^rCo iy^^L. y^Xh^ilS (1. 4 6 %M 
n) -^T^-XNtJlS (0. 9 6%V) X'Jtt. aflfeco/t— 



3, 5, 6, 9\z^\^^i:j,t^mum(Dm\^t>fi^tzo m 

1 0 ^Z^m^m^TfkTo 
[0 0 4 2] 
[^10] 



(8) 



<^m 2002-339033 









« IT 


111 


A., 


A,, 






HT 




Mil. 2 


Mb 




7iO 


7 ^ 




ik1.2 


it mm 




1 


64ao 


895.2 


872 


872 


838.8 


789 B 


814 


814 


843 


843 


2 


847.2 


669.1 


873 


834.8 


790.8 


813 


6(3 




4.4Si 


1 


800.8 


89.7 


910 




861.7 


819.6 


841 


841 


675 


874 


2 


882.9 


925.3 


904 


e$4.i 


818.5 


841 


873 




adv 


1 


asa) 


Ml. 5 


905 


m 


658.7 


814.6 


837 


638 


671 


869 


2 


876.8 


921.5 


869 


868.4 


813.5 


638 


8^ 




I.OHl 


1 


871.3 


914.6 


893 


892 


842.3 


705.7 


610 


818 


856 


855 


2 


888.8 


911.9 


890 


838.0 


797.8 


616 


854 






1 


877.) 


917.1 


887 


883 


847.6 


606.3 


827 


828 


882 


860 


2 


880.1 


916.1 


860 


845.3 


805.4 


825 


857 



[0 0 4 3] CinctO, N i ^^JdDbfeT^X h«6T 

vtun^mm^^ z. tt)imumitih^\^±-r^<D\zmm 



9--m 1 1 fc^-r< 

[0 0 4 4] 

[^11] 





C 


81 


»i 


P 


8 




Ha 


V 


16 


3.30 


4.32 


0.48 


0.046 


0.007 


0.050 


0.48 


O30 


9X f4t17 


3.34 


4.31 


1.48 


0.046 


aoo7 


0.051 


0.50 


0.31 



[0 0 4 5] 



CO 0 4 6] 
C«l 3) 





V+Mn« 








itim4 


4.4Si 


0.3V 


^x hm 

O.Stti 


1 "r^hms 

a 3fV-K).5Wi 






20 


580 


640 


681 


641 


631 


610 


400 


483 


526 


555 


520 


551 


6^ 


900 


350 


379 


399 


383 


394 


503 


600 


196 


204 


214 


193 


219 


269 


700 


92 


B9 


108 


93 


112 


157 




48 


45 


66 


45 


66 


62 




41 


35 


44 


46 


48 


66 


900 


56 


45 


46 


56 


66 


65 






ittt«4 


4.45i 


0.3V 


hm 

0.6*1 


"f^x hms 

a3»M».S«lh 


•s^x hmi 

0. 3X^4-1. 6Itti 


# Xf 

(1) 


20 


17.0 


14.5 


9.3 


13.7 


2.7 


0.3 


400 


16.6 


14.0 


14.6 


11.8 


9.9 


3.3 


500 


23.7 


17.4 


20.1 


15.4 


las 


9.7 


600 


16.6 


27.1 


26.4 


26.7 


20.6 


16.3 


700 


26.3 


22.0 


34.0 


33.4 


26.8 


21.7 


8X 


34.3 


30.3 


24.2 


51.4 


53.2 


46.4 


850 


60.0 


36.0 


30.0 


54.0 


51.5 


63.3 


900 


75.7 


46.9 


50.6 


76.2 


N.7 


67.3 







A-^-r hm 




•yx h#1 6 


2 35HV 


1 096 


1 396 


h«1 7 


2 47 HV 


4 OH 


1 1% 



[0 0 4 7] znitz^o. vy.itun^mmzmm'r^ 



a 



Wiit>^tzst>izitmm<^^(Dfpu<^m: (4 o o~5 o o 



(9) 



#H2 002-339033 



ffi:^^#Ae»n^<, *^^(c:fet.^T^i. m^<D:/jm^mm. 



-8 5 ot:p«i-e^jg^^ 

[0 0 4 8] 
[^1 4] 



e « 




M5M« 

2DO-fiS0% 


■r tt <b tt 

flSOlCKlOOh 








(n 




ft 4e «t 


2 6S 




62.44 


3.4 






2 37 


-3.17 


72.67 


3.4 






2 99 


^56 


6S.22 


3.6 




(7x ►W)40. ah 


277 


^6 


5S.33 


3.2 






























3 84 









[0 0 4 9] «1 4{C*-rJ;'5(C. §l?8!i$^li:^JPE«: 

8 i/'CE<i&«tfc9na 



CtS i Oga^Jt*. lEatCliS i/CEM 

0, mi 5. mi 2\zmr^oi,z, msin^^mm&i 

<DWU\t. Si/CEM*^0. 9 7JlJA±T.%^(CiSTb 

[0 0 5 0] 
[«1 5] 





C 
(vtS) 


51 

(vtn 


Hn 
(vtS) 


CU 
(vtX) 


Sn 

(vt» 


p 

(n%) 


8 
(Vt%) 


(vtX) 


•o 

(vtS) 




3I/CE« 




^X H»18 


3.59 


4.0 


0.28 


0.20 


0.00 


0.02 


0.005 


0.02 


0.48 


4.92 


0.81 


15.3 




3.24 


4.0 


0.36 


0.07 


0.00 


0.02 


0.007 


0.02 


0.53 


4.58 


0.88 


16.4 




3,45 


3.3 


0.23 


0.02 


0.00 


0.04 


0.009 


0.03 


0.43 


4.55 


0.73 


19.4 




3.21 


4.1 


0.3 


0.20 


0. 01 


0.02 


0.008 


0.05 


0.60 


4.58 


0.90 


15.1 




3.7 


4.1 


0.27 


0.22 


0. 01 


0.02 


0.OO4 


0.02 


0.51 


5.07 


0.81 


15.9 




3.05 


4.7 


0.28 


0.20 


0.01 


0.02 


0.004 


0.03 


0.54 


4.62 


1.02 


4.3 




3.13 


4.5 


0.26 


0.20 


0.01 


0.03 


0.004 


0.02 


0.7S 


4.63 


0.97 


5.3 




3.33 


4.0 


0.28 


0.22 


0.00 


0.02 


0.005 


0.04 


0.32 


4.66 


0.86 


17.7 


*X h»26 


3.21 


4.5 


0.27 


0.20 


0.00 


0.02 


0.005 


0.03 


0.65 


4.71 


0.96 


14.2 


K*t27 


3.20 


4.2 


0.29 


0.19 


0.02 


0.02 


0.04 


ao3 


0.54 


4.60 


0. 91 


14.4 



mv : O. 00 1 wt96JBlT 

[0 0 5 1 1 ® mmit^(Di^± • 

^1 4tc^-rck^)tc. 8 5 ot:x 1 0 0 h<;D^<*TT:*: 

[0 0 5 2] r^i^. *^Bjti, mimLrz:^^Bn(Dmm(o 
mm^zm^^n^z.tu<. m(Dt^Wimm ^z 

^zm^nv^mmm^^mm.m^&izmmr^m^(D^m 
mifZ-Dir^TmrnizmmT^o —-DCDmn.j^^shx^&'DX 
t>mmmzmM^'f)^i^^^^mmi:n^^i^^mmf)^&D. * 



x\ mm'pmu6^mi^f)m'^nx^^^tc»\z. m^mz 
n^Mm^:k^<U'DX\.^^mm^mmm^momm\z. 
^mM^z^^^m^mmmmi^mm-rn^t. nm^^& 

mzmn^\t:^^*)f)\ mm^^o^mf^^-^h^^Lxi^^ 
^fc^s mm\z^\'y^Mmit^t.mELW^m.w^\?Et'^m^^ 



(10) 



«rl8 2002-339033 



[0 0 5 3] 

^iSgftTfe^ 2 0t;*^?)Sifi^® (8 0 0~90 

[01] i^jg^fciiUiT, s i-^mmt^mumtoi^ 

[02] JIMfi»l|fC*3t,iT, Stg^fflS (2 0~9 0 0"C) 
[031 0 2 4t£;*cLfci^^7T*O. (7 0 

o~9oo'c) ii^mm-^t<Dm^^7ri-r%(o-n$>^. 

[0 4] *ig«f||lc:*3l.iT, Umum (2 0~9 0 0"C) 



[05] 0 4$-ffi:*:Lt^y57-C*f3. SCi^ag (70 
0~9 0 0'C) tiiSiaJt0iJKi:®M^&^-rt>OTa& 

[13 8] *Jfifi?iJJc430^X. V^lJD»(i:§l5i3S$(^ll«S: 
[SIO] laQSrit^^Lfc^^^'TfeO, SSSlia* (7 

-So 

[nil] mmm^zioi^^x. u^um (20-900 

[Ell 2] *JS0jJ{C:feUT, S i/CEM(h»^/a) 



mi] 



m2] 




750 



3.0 3.5 4.0 4.5 



5.0 




100 200 300 



m 500 600 



700 800 900 



ms] 



[04] 




950 




100 200 300 400 



GOO 700 BOO 900 



(11) 



4$M2 002-339033 



[06] 



150 




100 





o.cm 



0.5X 



l.OX 

Ni 



U 96 



70OTC 

-^7501:: 

^850 1: 

-^90ons 



2. ox 



2. 5X 



[09] 



150 



I 100 

•ItJ 

i?» 50 



0 

O. OK 



[0 7] 




0.5X 



I.OfS 
MnAfttt. K 




70013 

Tsot: 
soot 

850t: 

900t: 



1.5X 





700 




600 




500 


ft 


400 


nn 


300 


89 




W 


200 




100 




0 




4.4Si 
0. SV 
a 5Mh 

0. a96V4a SKMn 




100 200 300 400 50Q 600 700 800 900 



[011] 



i 

nn 



150 



TOO 



50 



0 ^ 



[08] 




0.0X 0.2X 0.4X 0.6X 0.8X 



■700T:: 

' 750*0 

•soot: 

850t: 

90ot: 



9 



1.0X 1.2X 




100 200 300 400 500 600 7CX) BOO 900 



(12) 



2002-339033 



imi 0] 



[012] 




25.0 

2ao 

% 15.0 
10.0 
5.0 



ft 



ao 



0. 


97 


• 








_ 




1 ■ 


♦ 



aro aso aso i.oo i.io 1.20 

Si/CEB 



(72) f^m^ 



(72)^q^# m mm. 



F^— 3G004 AAOl AA09 BAOO BA07 BA09 

DAOl DA02 DA 12 EA05 FA04 
GA03 

3G005 EA16 FA13 FA41 GB22 GB86 

JA16 JA17 KA03 KA09 



